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2. This is a co-pending of applications 10/811642 and 10/812,200. 

3. Claims 1,14, 17, 23,27 and 33 objected to because of the following informalities: 

- Claims 1,14,17 claimed a first queue pair, first virtual lane, a first bucket without 
any special characters or any second component in comparison. Thus the limitation 
"first" does not carry any significant weight and considered as any queue pair, virtual 
lane or bucket, etc. 

- Claims 23, 27 barely mention to a first queue and first linked list. 

- Claim 33 merely mention to bucket and linked list. 
Appropriate correction is required. 

Double Patenting 

4. The nonstatutory double patenting rejection is based on a judicially created doctrine 
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or 
improper timewise extension of the "right to exclude" granted by a patent and to prevent possible 
harassment by multiple assignees. A nonstatutory obviousness-type double patenting rejection 
is appropriate where the conflicting claims are not identical, but at least one examined 
application claim is not patentably distinct from the reference claim(s) because the examined 
application claim is either anticipated by, or would have been obvious over, the reference 
claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re 
Goodman, 1 1 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re LongU 759 F.2d 887, 225 
USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re 
VogeU 422 F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 
USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) may 
be used to overcome an actual or provisional rejection based on a nonstatutory double patenting 
ground provided the conflicting application or patent either is shown to be commonly owned 
with this application, or claims an invention made as a result of activities undertaken within the 
scope of a joint research agreement. 

Effective January 1, 1994, a registered attorney or agent of record may sign a terminal 
disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37 CFR 
3.73(b). 
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Art Unit: 2616 

Claims 1-41 are provisionally rejected on the ground of nonstatutory double 
patenting over claims 1-45 of copending Application No. 10/812,200 ('200). This is a 
provisional double patenting rejection since the conflicting claims have not yet been 
patented. 

The subject matter claimed in the instant application is fully disclosed in the 
referenced copending application and would be covered by any patent granted on that 
copending application since the referenced copending application and the instant 
application are claiming common subject matter, as follows: 

('200) 1. In a communication device coupled to an InfiniBand network and an external communication 
system, a method of transferring a communication from the InfiniBand network to the external 
communication system, the method comprising: 

receiving packets for each of multiple queue pairs terminating at the communication device; for each of 
said queue pairs: 

reassembling (i.e.: associate) in a shared memory contents of said packets into communications to be 
transmitted to the external communication system ;and 

maintaining an associated linked list identifying locations in said shared memory in which said 
communications are reassembled; and 

when a communication is reassembled for a first queue pair, identifying to a transmission module (i.e.: a 
virtual lane) a portion of a first linked list associated with said first queue pair, wherein said first linked list 
portion identifies shared memory locations in which said communication was reassembled. 

(Application '254) 1. A method of buffering InfiniBand queue pairs in a single memory structure, 
comprising: 

receiving an InfiniBand packet comprising a portion of a communication to be transmitted on a non- 
InfiniBand communication link; 

identifying a first queue pair to which the InfiniBand packet belongs; 
identifying a first virtual lane to which said first queue pair belongs; 

storing said portion of the communication in a first bucket of a single memory structure, wherein said 
single memory structure is configured to store contents of InfiniBand packets received from multiple 
queue pairs; and 

for each of the multiple queue pairs, including said first queue pair, maintaining an associated linked list of 
buckets (i.e.: entries) in said single memory structure in which contents of InfiniBand packets belonging to 
the queue pair are stored. 
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Furthermore, there is no apparent reason why applicant would be prevented from 
presenting claims corresponding to those of the instant application in the other 
copending application. 

Claim Rejections - 35 USC § 103 

Claims 1-16 and 33-41 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Goldenberg et al [Goldenberg 7,245,627 B2] in view of Malek 
[6,785,775 B1]. 

5. As per claim 33, Goldenberg discloses An apparatus for storing contents of 
InFiniBand packets of one or more communication streams [Geldenberg, InFiniBand 
fabric, Fig 1 , col 9 lines 1 5-30], comprising: 

a receive module configured to receive InfiniBand packets from one or more 
communication streams [Goldenberg, an InFiniband controller receiving messages, col 
1 1 lines 9-26]; 

a single memory structure [Goldenberg, single TCA, Fig 2, col 9 lines 45-56], 
a control structure configured to facilitate management of said linked list 
[Goldenberg, an InFiniband controller, col 1 1 lines 9-26; linked list, col 13 lines 49-55]. 
However Goldenberg does not explicitly detail 

wherein for each of the one or more communication streams, buckets (entries) of 
said single memory structure in which contents of packets of the communication stream 
are stored are linked via a linked list associated with the communication stream; 
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In the same endeavor, Malek taught a method and apparatus for improving the 
scheduling of a data processing system using a cache coherency mechanism and an 
alternative approach to the utilization of a single header cache line (or single memory 
structure) wherein the multiple entries can be queued via a linked list [Malek, col 7 line 
45-col 8 line 4, Fig 8]; 

Therefore it would have been obvious to an ordinary skill in the art at the time the 
invention was made to incorporate the entries or buckets of said single memory 
structure in which contents of packets of the communication stream are stored are 
linked via a linked list as taught by Malek into the Goldenberg's apparatus in order to 
utilize the single memory structure. 

Doing so would provide mechanism for managing quality of service to multiple 
hosts sharing a NIC. 

6. As per claim 34, Goldenberg-Malek disclose said control structure comprises an 
entry corresponding to each bucket of said single memory structure; and each said 
entry in said control structure is configured to identify a next entry in said control 
structure and a corresponding next bucket in said single memory structure [Malek, col 7 
line 45-col 8 line 4, Fig 8]. 

7. As per claim 35, Goldenberg-Malek disclose each of said linked lists comprises 
the buckets of said single memory structure in which said contents of packets of the 
communication stream are stored; and for each said bucket in said single memory 
structure, a corresponding entry in said control structure [Malek, col 7 line 45-col 8 line 
4, Fig 8]. 
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8. As per claim 36, Goldenberg-Malek disclose for each linked list associated with a 
communication stream: a first pointer identifying the beginning of said linked list; and 

a second pointer identifying the end of said linked list [Goldenberg, pointer, col 13 line 
41, col 16 line 67]. 

9. As per claim 37, Goldenberg-Malek disclose said single memory structure is a 
multi-port random access memory component [Goldenberg, multiple ports, col 13 line 
26]. 

10. As per claim 38, Goldenberg-Malek disclose said control structure is a multi-port 
random access memory component [Goldenberg, multiple ports, col 13 line 26]. 

11. As per claim 39, Goldenberg-Malek disclose said control structure is configured 
to enable the one or more communication streams to make full use of said single 
memory structure [Goldenberg, NIC appears as a single TCA, col 9 line 54]. 

1 2. As per claim 40, Goldenberg-Malek disclose the communication streams are 
virtual lanes [Goldenberg, virtual lane, col 2 line 64]. 

1 3. As per claim 41 , Goldenberg-Malek disclose the communication streams are 
queue pairs [Goldenberg, queue pairs, col 10 line 45]. 

14. As per claim 1 Goldenberg discloses A method of buffering InfiniBand queue 
pairs in a single memory structure, comprising: 

receiving an InfiniBand packet comprising a portion of a communication to be 
transmitted on a non-InfiniBand communication link [Goldenberg, Infiniband 24 and 
WAN 30, Fig 1]; 
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identifying a first queue pair to which the InfiniBand packet belongs [Goldenberg, 
queue pair, col 10 line 45; scheduling queues, Fig 5]; 

identifying a first virtual lane to which said first queue pair belongs [Goldenberg, 
virtual lane, col 2 line 64]; 

However Goldenberg does not explicitly detail 

storing said portion of the communication in a first bucket of a single memory 
structure, wherein said single memory structure is configured to store contents of 
InfiniBand packets received from multiple queue pairs; and for each of the multiple 
queue pairs, including said first queue pair, maintaining an associated linked list of 
buckets in said single memory structure in which contents of InfiniBand packets 
belonging to the queue pair are stored. 

In the same endeavor, Malek taught a method and apparatus fro improving the 
scheduling of a data processing system using a cache coherency mechanism and an 
alternative approach to the utilization of a single header cache line (or single memory 
structure) wherein the multiple entries can be queued via a linked list [Malek, col 7 line 
45-col 8 line 4, Fig 8]; 

Therefore it would have been obvious to an ordinary skill in the art at the time the 
invention was made to incorporate the entries or buckets of said single memory 
structure in which contents of packets of the communication stream are stored are 
linked via a linked list as taught by Malek into the Goldenberg's apparatus in order to 
utilize the single memory structure. 
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Doing so would provide mechanism for managing quality of service to multiple 
hosts sharing a NIC. 

1 5. As per claim 2, Goldenberg-Malek disclose for each of the multiple queue pairs, 
maintaining a first pointer configured to identify the beginning of the associated linked 
list; and a second pointer configured to identify the end of the associated linked list 
[Goldenberg, a linked list, col 13 lines 49-55]. 

16. As per claim 3, Goldenberg-Malek disclose maintaining a control structure 
comprising an entry corresponding to each bucket of said single memory structure; 
wherein each entry in said control structure that is a member of a linked list associated 
with a queue pair is configured to identify a next control structure entry and a next single 
memory structure bucket in said linked list [Malek, col 7 line 45-col 8 line 4, Fig 8]. 

1 7. As per claim 4, Goldenberg-Malek disclose updating a first entry in said control 
structure to reflect said storage of said portion of the communication [Gooldenberg, 
control queue 84, Fig 5, update the next field, col 14 lines 1-6]. 

1 8. As per claim 5, Goldenberg-Malek disclose updating an indicator configured to 
indicate a level of InfiniBand packets stored in said single memory structure for said first 
queue pair [Gooldenberg, update the next field descriptor in the queue, col 14 lines 1-6]. 

19. As per claim 6, Goldenberg-Malek disclose updating an indicator configured to 
indicate a level of InfiniBand packets stored in said single memory structure for said first 
virtual lane [Gooldenberg, update the next field descriptor in the queue, col 14 lines 1- 
6]. 
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20. As per claim 7, Goldenberg-Malek disclose prior to said storing: determining 
whether sufficient space is available in said single memory structure to store said 
portion of the communication [Goldenberg, segments are available to be written to in 
memory, col 13 lines 49-53]. 

21 . As per claim 8, Goldenberg-Malek disclose said determining whether sufficient 
space is available comprises: determining an amount of space in said single memory 
structure used to store portions of communications received via each queue pair 
belonging to said first virtual lane, including said first queue pair; and comparing a sum 
of said determined amounts of space to an amount of space in said single memory 
structure allocated to said first virtual lane [Goldenberg, available bandwidth, col 5 line 
5]. 

22. As per claim 9, Goldenberg-Malek disclose said determining whether sufficient 
space is available comprises: determining an amount of space in said single memory 
structure used to store portions of communications received via said first queue pair; 
and comparing said determined amount of space to an amount of space in said single 
memory structure dedicated to said first queue pair [Goldenberg, segments are 
available to be written to in memory, col 13 lines 49-53]. 

23. As per claim 10, Goldenberg-Malek disclose said determining whether sufficient 
space is available further comprises: if said determined amount of space exceeds said 
dedicated amount of space, determining whether a portion of said single memory 
structure used to store portions of communications received via multiple queue pairs 
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has space available for storing said portion of the communication [Goldenberg, 
segments are available to be written to in memory, col 13 lines 49-53]. 

24. As per claim 1 1 , Goldenberg-Malek disclose said determining whether sufficient 
space is available comprises: determining a number of buckets in said single memory 
structure used to store portions of communications received via said first queue pair; 
and comparing said number of buckets to a threshold number of buckets allocatable to 
said first queue pair [Malek, control system testing, col Slines 45-50]. 

25. As per claim 12, Goldenberg-Malek disclose said single memory structure is a 
multi-port random access memory component [Goldenberg, GE I/O 76, Fig 4]. 

26. As per claim 13, Goldenberg-Malek disclose said control structure is a multi-port 
random access memory component [Goldenberg, FIFO controller 81, Col 12 lines 16- 
35]. 

27. As per claim 14 Goldenberg,discloses A computer readable medium storing 
instructions that, when executed by a computer, cause the computer to perform a 
method of buffering InfiniBand queue pairs in a single memory structure, the method 
comprising: 

receiving an InfiniBand packet comprising a portion of a communication to be 
transmitted on a non-InfiniBand communication link [Goldenberg, Infiniband 24 and 
WAN 30, Fig 1]; 

identifying a first queue pair to which the InfiniBand packet belongs [Goldenberg, 
queue pair, col 10 line 45; scheduling queues, Fig 5]; 
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identifying a first virtual lane to which said first queue pair belongs [Goldenberg, 
virtual lane, col 2 line 64]; 

However Goldenberg does not explicitly detail 

storing said portion of the communication in a first bucket of a single memory 
structure, wherein said single memory structure is configured to store contents of 
InfiniBand packets received from multiple queue pairs; and for each of the multiple 
queue pairs, including said first queue pair, maintaining an associated linked list of 
buckets in said single memory structure in which contents of InfiniBand packets 
belonging to the queue pair are stored. 

In the same endeavor, Malek taught a method and apparatus fro improving the 
scheduling of a data processing system using a cache coherency mechanism and an 
alternative approach to the utilization of a single header cache line (or single memory 
structure) wherein the multiple entries can be queued via a linked list [Malek, col 7 line 
45-col 8 line 4, Fig 8]; 

Therefore it would have been obvious to an ordinary skill in the art at the time the 
invention was made to incorporate the entries or buckets of said single memory 
structure in which contents of packets of the communication stream are stored are 
linked via a linked list as taught by Malek into the Goldenberg's apparatus in order to 
utilize the single memory structure. 

Doing so would provide mechanism for managing quality of service to multiple 
hosts sharing a NIC. 
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28. Claims 15-16 and 24-26 contain identical limitations set forth in claims 34-41 . 
Therefore claims 15-16 and 24-26 are rejected for the same rationale set forth in claims 
34-41. 

Claim Rejections - 35 USC § 102 

Claims 17-32 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Goldenberg et al [Goldenberg 7,245,627 B2]. 

29. As per claim 17, Goldenberg discloses In a communication device coupled to an 
InfiniBand network, a method of sharing one memory structure among multiple queue 
pairs, the method comprising: 

receiving packets for each of multiple queue pairs terminating at the 
communication device [Goldenberg, queue pairs, col 10 line 45; scheduling queues, Fig 
5]; and for each of said queue pairs: 

reassembling in a shared memory contents of said packets into communications 
to be transmitted to an external communication system [Goldenberg, share a single port 
by a NIC, col 3 lines 50-53; reassembled, col 12 line 15]; 

maintaining an associated linked list identifying locations in said shared memory 
in which said communications are reassembled [Goldenberg, a linked list, col 13 lines 
49-55]; and 

tracking the amount of said shared memory being used to store contents of packets 
received via said queue pair [Goldenberg, monitoring NIC, col 11 lines 44-55]. 
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30. As per claim 1 8, Goldenberg discloses for each of one or more virtual lanes, 
tracking the amount of said shared memory being used to store contents of packets 
received via said virtual lane [Goldenberg, virtual lane, col 2 line 64]. 

31 . As per claim 19, Goldenberg discloses as said packets are received from the 
InfiniBand network, queuing said contents directly into said shared memory; wherein 
said shared memory serves as receive queues for each of said multiple queue pairs 
[Goldenberg, queue pairs, col 10 line 45]. 

32. As per claim 20, Goldenberg discloses said received packets comprise portions 
of encapsulated Ethernet packets [Goldenberg, encapsulate Ethernet frame, col 1 1 
liens 60-67]. 

33. As per claim 21 , Goldenberg discloses said maintaining an associated linked list 
for a first queue pair comprises: maintaining a head pointer configured to identify: a first 
location in said shared memory in which contents of a first packet are stored; and 

a first entry in a shared control structure, said first entry corresponding to said first 
location in said shared memory; and maintaining a tail pointer configured to identify: 
a final location in said shared memory in which contents of a final packet are stored; 
and a final entry in said shared control structure; wherein each entry in said shared 
control structure that is part of said first linked list, except for said final entry, identifies a 
subsequent entry in said shared control structure and identifies a location in said shared 
memory corresponding to said subsequent entry [Goldenberg, a head and tail pointers, 
col 13 liens 55-65; a linked list, col 15 lines 24-39] . 
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34. As per claim 22, Goldenberg discloses managing said linked lists for said queue 
pairs with a shared control; wherein each said location in said shared memory 
corresponds to an entry in said shared control; and wherein each entry in said shared 
control is configured to identify: a subsequent entry within the same linked list as said 
entry; and a location in said shared memory corresponding to said subsequent entry 
[Goldenberg, NIC sharing over IB fabric, col 17 lines 42-63]. 

35. As per claim 23 Goldenberg discloses A computer readable medium storing 
instructions that, when executed by a computer, cause the computer to perform a 
method of sharing one memory structure among multiple queue pairs, the method 
comprising: 

receiving packets for each of multiple queue pairs terminating at the 
communication device [Goldenberg, queue pairs, col 10 line 45; scheduling queues, Fig 
5]; and for each of said queue pairs: 

reassembling in a shared memory contents of said packets into communications 
to be transmitted to an external communication system [Goldenberg, share a single port 
by a NIC, col 3 lines 50-53; reassembled, col 12 line 15]; 

maintaining an associated linked list identifying locations in said shared memory 
in which said communications are reassembled [Goldenberg, a linked list, col 13 lines 
49-55]; and 
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tracking the amount of said shared memory being used to store contents of 
packets received via said queue pair [Goldenberg, monitoring NIC, col 1 1 lines 44-55]. 

36. As per claim 27 Goldenberg discloses A method of storing a communication 
received from an InfiniBand network, the method comprising: 

receiving a set of InfiniBand packets from an InfiniBand network, each said 
InfiniBand packet comprising a portion of a communication [Goldenberg, Infiniband 24, 
Fig 1]; 

storing said communication portions in a memory shared among multiple queue 
pairs of the InfiniBand network, including a first queue pair through which said set of 
InfiniBand packets is received [Goldenberg, share a single port by a NIC, col 3 lines 50- 
53; reassembled, col 12 line 15]; and 

maintaining a first linked list for said first queue pair to identify locations in said memory 
in which said communication portions are stored [Goldenberg, a linked list, col 13 lines 
49-55]. 

37. As per claim 28, Goldenberg discloses said storing comprises reassembling said 
communication portions into said communication [Goldenberg, reassembled, col 12 line 
15]. 

38. As per claim 29, Goldenberg discloses said maintaining a first linked list 
comprises: in a control structure, maintaining a first linked list of control entries, wherein 
each of said control entries except a final control entry identifies: a subsequent control 
entry; and corresponding to said subsequent control entry, a location in said memory in 
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which data received through said first queue pair are stored [Goldenberg, a linked list, 
col 13 lines 49-55]. 

39. As per claim 30, Goldenberg discloses said maintaining further comprises: 
maintaining a head pointer identifying a first control entry in said first linked list and a 
first location in said memory; and maintaining a tail pointer identifying said final control 
entry in said first linked list and a final location in said memory [Goldenberg, a head and 
tail pointers, col 1 3 line 60]. 

40. As per claim 31 , Goldenberg discloses A computer readable medium storing 
instructions that, when executed by a computer, cause the computer to perform a 
method of storing a communication received from an InfiniBand network, the method 
comprising: 

receiving a set of InfiniBand packets from an InfiniBand network, each said 
InfiniBand packet comprising a portion of a communication [Goldenberg, Infiniband 24, 
Fig 1]; 

storing said communication portions in a memory shared among multiple queue 
pairs of the InfiniBand network, including a first queue pair through which said set of 
InfiniBand packets is received [Goldenberg, share a single port by a NIC, col 3 lines 50- 
53; reassembled, col 12 line 15]; and maintaining a first linked list for said first queue 
pair to identify locations in said memory in which said communication portions are 
stored [Goldenberg, a linked list, col 13 lines 49-55]. 
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41 . As per claim 32, Goldenberg discloses said maintaining a first linked list 
comprises: in a control structure, maintaining a first linked list of control entries, wherein 
each of said control entries except a final control entry identifies: a subsequent control 
entry; and corresponding to said subsequent control entry, a location in said memory in 
which data received through said first queue pair are stored [Goldenberg, a linked list, 
col 13 lines 49-55]. 
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